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BY MICHAEL WHITE 



"Doran’s method of tackling important work waa peculiar." 


RANTED that the dispute between the 
president of a railroad and his chief 
engineer is of vital importance, with whom 
should a lesser man cast in his lot? It 
might be held that the best course would 
be to keep out of it altogether; or, if es- 
cape was impossible, to shift from one foot 
to the other of the argument, so that 
the third party did not jeopardize the good will of 
either. But some men are built to speak out their 
minds entirely heedless of consequences. That may be 
what is called moral courage, or again just plain fool 
lack of sense. But there is a third explanation that 
goes with the high mathematical brain; for the man 
whose lifework is made up of hair-splitting calcu- 
lations is apt to regard the point of a decimal in a 
contested problem as of more importance than the se- 
curity even of his weekly pay envelop. Hence requested 
resignations hold no worry for him. One or two such 
men now sit at the very top of the engineering profes- 
sion; but they had a hard climb of it to get there. They 
were often out of positions. 

It was so with Doran, assistant engineer of mainten- 
ance, who loved pottering over the fourth dimension of 
space as a violinist might his Stradivarius. 

Personally Doran reached six feet one of long mus- 
cular limbs, to move with a steady, even stride over this 
earth’s surface. No one had ever seen Doran in a 
hurry, — in fact, it was useless to try and hustle him, — 
but for all that there was an assured completeness in his 
work that surprised those who thought him slow going. 
In particular, Doran was a puzzle to Decort, the chief 
engineer. Decort was vaguely doubtful of Doran. 
The chief engineer, who prided himself on the vigor 


and smartness of his ways, felt that Doran was not 
quite up to the mark of the road's standard of efficiency 
and discipline. At any rate, he was very strong on an 
outward display of efficiency and discipline — which, to 
be sure, was not Doran’s strong point at all. But De- 
cort kept Doran because he found that somehow in an 
emergency of bridge moving or the like his assistant of 
maintenance could always be relied upon. Besides, when 
it came to estimates Doran had never been known to fall 
down on a fraction. There was no doubt he was strong 
on mathematics, was that rather queer fellow Doran. 

It was this motive that prompted the chief engineer 
to summon Doran to the president's office to back up 
plans for the Westfield Valley extension. The work was 
near to the chief engineer’s ambition as likely to add 
greatly to his reputation, but just then not appealing 
to the president for financial reasons. It was for help 
to convince and argue down the president that the chief 
engineer sent for Doran. 

TIGRAN entered, to stand with both feet planted 
squarely on the handsome Persian rug spread on 
the floor of the president’s office. The president sat up 
center at an elaborately fitted mahogany writing table, 
looking a bit weary of the sustained force of his chief 
engineer’s contention, — the pressing need of imme- 
diately undertaking the Westfield Valley extension. 
The chief engineer had come to a halt from pacing the 
Persian rug with his broad back toward a large framed 
photograph of the Interocean Limited — the pride, pet, 
and special daily anxiety of the road— speeding along 
on a level stretch at seventy miles an hour. Doran 
waited while the chief engineer pressed home a point of 
his argument. 



‘"Doran, here," the chief engineer waved a hand 
toward his assistant, ‘"knows the situation thoroughly. 
He will be able to confirm my statement that the West- 
field Valley extension would be a great saving of time 
and expense in our westbound express traffic." 

The president turned in his chair and cast a compre- 
hensive look on Doran. He was a quiet, inconspicuous 
man, in contrast^ his chief engineer, who clothed a 
bulky form in tweeds of latest London pattern, and 
rather fancied danger-signal neckwear, with headlight 
jewelry of many candlepower. 

“I presume you agree with what Mr. Decort says?" 
the president nodded slightly toward the chief engineer 

“One could hardly dispute the fact he has just stated, 
Sir," answered Doran. 

The president half closed his eyes a moment, and 
swung a foot crossed over his knee a bit nervously 
“Yes, yes," he said presently; “but the question is, are 
we compelled to go ahead with the work now? You 
believe, Decort, that the C..H.& D. is getting ready to 
build into Westfield and threaten our territory? That’s 
the point I want to be certain about." 

“I haven't the least doubt of it," put in the chief en 
ginecr decisively. “Their purpose is to tap our traffic 
at Westfield. Our policy must be to head them off with 
the Valley extension." 

“What do you say, Mr. — er — Doran?" the president 
asked without inflection of voice. 

For a full three minutes and a half Doran’s eyes wan 
dered over the room as if exhaustively reviewing the 
situation. It is said that when a man is provided with 
deep blue eyes in combination with a dark complexion 
he is likely to be a dreamer, a worker in theory rather 
than practice. Be that as it may in theory, at any rate 
Doran knew evert" mile of the system, its grades, curves, 
bridges, and embankments. It was pastime for him to 
figure out how certain sections could have been built 
with manifest improvement; also there dwelt within 
himself the unspoken conviction that but for him, 
Doran, the chief engineer would have made more than 
one conspicuous record of an engineering muddle. For 
that reason he adopted rather a paternal attitude toward 
Decort, and in the present case felt that it was due to 
him to see that the chief engineer did not overreach 
himself. Most assuredly the chief engineer would have 
been hugely gratified if a remote idea of it had entered 
his entirely self-satisfied brain. 

■^^Hl I.E Doran was considering these things the tick- 
ing of the president's watch became audible on be- 
ing withdrawn from his waistcoat pocket. Finally Doran 
let his gaze drop to the president's expectant face. 

“I don't see, Sir," he spoke thoughtfully, “how the 
C\, H. & D. could have any such plan in project. It 
would cost them fifty millions to come down through the 
mountains to Westfield, and the line wouldn’t pay for 
twenty years to come. T o divert any of our traffic they 
would have a steep and expensive haul over to their 
main line. From the engineering point of view I should 
say it would be a big waste of money. " 

The president had evidently not anticipated this an- 
swer; for he swung back in his chair with the shade of a 
pleasant smile sweeping across his face. In his judg- 
ment conservatism in expenditure was the present nec- 
essary policy of his road, and he did not wish to rush 
into any avoidable venture. Therefore he was glad to 
be able to refute the chief engineer’s argument out of 
the mouth of one of his own staff. 

“Exactly," he nodded approval, tapping the blotter 
on his table with his fingertips. “You put the whole 
case plainly and squarely, Mr. Doran. I guess you've 
sized up the situation entirely right." He rose and 
moved to a map of the system hung upon the wall. 
“Here you are, Decort," he beckoned the chief en- 
gineer to his side. “I don’t believe the C., H. & D will 
come down to Westfield in our time. Their talk of 
doing so is all a bluff. It’s just as your assistant, Mr. 
Doran, says about the cost of construction through 
those mountains. You can see there for yourself," he 
outlined with his finger a route on the map. 

The chief engineer did see. He also thought a great 
deal more than it was advisable to utter in the presi- 
dent’s office. Uppermost was chagrin and resentment 
that Doran, his assistant, had taken a side in the matter 
against him. A significant frowning look he shot at 
Doran missed its mark and hit the wall behind harm- 
lessly. Doran was reckoning the cost of a bridge the 
C., H.& D. would be compelled to throw over the West- 
port River. Frowning or other looks rarely bothered him. 

“I maintain," asserted the chief engineer, “that in a 
strife for territory the C., H.& D. will not consider the 
cost." 

“No, no, Decort," the president shook his head. 
“When it comes to that end I know better than you. 
They are in no financial shape for the outlay. Mind, I 
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Now, Mr. Doran." said the chief se- 
” I want you to understand me. You 
this time that any breach 
not be tolerated." 

Doran nodded a remote agreement. He 


of directors now: in two or three years verelv, 
maybe, when we can see our way ahead a should know b’ 
bit clearer." 1 

“Well, of course it's just as you decide, 

Mr. Vanderhof," the chief engineer perforce was still thinking about the switch, and 

submitted. * ' " 

“Yes, we’ll lay the plan aside for awhile. 


nothing at all of the chief’s engineering ethics. 

_ . , “I’ve lieen watching your work lately. 

Meantime perhaps advanced methods of and I 'm_ sorry to say it's not at all satis- 
const ruction will reduce the cost. At pres- factory," continued the chief. “You've got 
ent the extension does not seem to be abso- to brace up. You must be far more up to 
lutelv necessary." date and efficient." 

“You have nothing more to say to me. Again Doran assented vaguely. His 
then?" the chief engineer spoke a trifle mind had wandered off to the north end of 
sharply, putting on his hat as if about to the Haven River Bridge, 
leave the office in a huff. “And when I give an order," threatened 

“Yes — hold on a minute, Decort. There the chief, “I expect it carried out with ready 
is the ventilation of that tunnel at Bord- compliance. Otherwise only one thing can 
hampton we are compelled to take up. Sit happen. I presume you understand?" 
down — sit down, Man! Light one of those “Certainly," responded Doran, coming 
cigars." He passed to the table and t -ust back mentally to the actual scene of things, 
a box of Havanas across. “Yes, I guess I can manage to put in that 

The president bestowed on Doran a word switchbetweentheExpressandtheLimited." 
or two of official recognition; for secretly The chief engineer stared at Doran as if 
he rather chuckled on ha\-ing upset his over- agr eement was the last turn he wished, 
masterful chief engineer. Then he smilingly Which was a fact; for he thought he had 
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tainly not the chief engineer, who, while COR the greater part of that night Doran 
continually wanting to know why this or x sat in his room figuring out how the 
that had gone wrong, encouraged Doran to fixing of the switch in the given time could 
greater efforts with an engineer's blessing, be accomplished. As the hours succeeded 
“You seem to have run into a streak of one another his table and the floor adjacent 
bad luck." Decort remarked. “It would be became littered with pencil sketches of the 
nonsense to talk to you of lack of efficiency scene, and mathematical calculations run- 
and discipline. Maybe you need a change ning into long decimals and fractions. One 
of some kind, Doran." difficulty that he had to overcome was to 

A different man might have guessed by avoid disturbing a derail. This derail was 
the drift of things that the change to which a device for throwing a train off the track 
the chief engineer referred was meant to ac- in any such desperate emergency as run- 
companv Doran's resignation. But Doran ning past signals and heading for the bridge 
was a piainspoken man. never dealing in or when open. In that case the deliberate 
taking heed of insinuations. He walked wrecking of a train would be a lesser disaster 
and talked by the light of mathematical than permitting it to plunge headlong into 
precision. So" he went to break his back, if the river with its human freight. It was 
not his spirit, over his daily toil, never im- worked by a lever in the approach to the 
agming that his usefulness on that road was bridge signal tower; which, in turn, oper- 
surelv at an end in the chief engineer's mind, ated an electric motor by the side of the 

track in lifting a heavy iron bar on to the 
CUDDENLY the chief engineer delivered inner rail. To avoid using up time by inter- 
^ his final stroke. He summoned Doran fering with the derail was at any rate ex- 
to his office at an hour when he knew his haustive of much of Doran's gray matter, 
assistant would be pretty tired with a hard So he toiled and worked until the pale light 
day’s work. Doran must be forced out, of dawn was framed in his window and stole 
since he wouldn't take a hint. in to mingle with the white glare of his elec- 

“See here. Doran!" began the chief. “I trie lamp. At last he flung himself on his 
want to put in that switch on the north end bed and stared up at the ceiling, 
of the Haven River Bridge between the run- “I can’t possibly get more than two min- 
ning time of the Cleveland Express and the utes to spare out of it," he muttered to him- 
Interocean Limited." self; “though maybe another half-minute 

Doran thought a minute, and half sub- could be reckoned on. But — I guess not. 
consciously repeated the chief's order. Two minutes are enough leeway, and that 
“Yes!" the chief snapped tersely. “I talk —that makes for the very deuce of a record! 
plainlv. don't I? I want that switch placed Wonder why the old chief was so set on the 
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an two hours between the Express and Thus wondering, Doran closed his eyes, 
e Limited. It usually takes at least two gave a huge gasp of mental and physical 
id a half to put in a' switch in that po- exhaustion, and dropped off to sleep, 
i jon." Doran's method of tackling important 

The chief engineer sat up straight, and work was peculiar to himself, and contrary 
' ' " that would to all the principles of efficiency and disci- 

it his imme- pline laid down by his chief. There was no 
But Doran's mere parade of fuss, hustle, and jump about 
in calculat- him. Ten minutes before it was to be 
ossibility of started an onlooker might have thought he 

_ ,-en time. The had nothing to do with the business. He 

an engineering problem ab- strolled around in apparently aimless 


mind was completely occupied 
ing whether there was a bare 
putting in the switch in the giv 

presentation of an cz^L;::ri=^ r . . 

sorbed him to the exclusion of all trivial fashion, tossing a word now and then to his 
matters, in which presumably the mere foreman, and nervousl; 
holding to a job was included, 
was his work, the thing to be 
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twisting a bit of 

„ . the chief engineer 

happened along at such times, he threw up 

his hands in despair, vowing that for im- 

“Do you mean to say you don’t believe possible assistants he had the prize in Doran, 
mv order can be carried'out?” the chief now Yet somehow the thing was done right to 
spoke sharply and with heat, the color the dot of every requirement. In his case 
mounting to his cheeks. “Is that intended appearances were mightily deceptive. It 
as an implication that I am lacking in pro- was said the secret lay partly in the fact 
fessional ability, that I don't know what I that Doran was thoroughly liked and un- 
am talking about?” derstood by his men; that, his order being 

“No, certainly not, Mr. Decort!" Doran given, all hands worked together in vigorous 
looked the chief innocently in the face. “But harmony, 
you must admit the order is exceptional, 

extremely heavy rush work." TIE that as it may, the men knew y report 

The chief engineer's hand fell with a what Doran had failed to grasp, — that 
thump on his desk: His animosity had his position depended on the record-breaking 
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Doran, “unless it was for derailing the Inter- 
ocean." 

“Nonsense!" ejaculated Foster. “Must 
be a big fool mistake somewhere. I've been 
talking to your foreman, and heard all about 
your action. You did absolutely right. 
You're hurt." he noticed blood trickling 
down Doran's neck and arms. 

"Nothing to speak of.' protested Doran. 

“A good deal to speak of.' asserted the 
director. "Don’t argue with me. but go 
right up into my car. They can fix you up 
there temporarily, at any rate." 

“But you forget I’m discharged from the 
road. Sir." hesitated Doran. 

“Rot!' cried the director. “You’re rein- 


stated by my order. Will that satisfy you?" 

" But you've not heard the chief engineer's 
side," persisted Doran. 

“Hang his side!" from the director. “If you 
refuse to go up into my car and have your 
wounds dressed, that will be insubordination. 
Then you’ll be fired again. Understand?" 

"But a few glass splinter holes are noth- 
ing." argued Doran. “I'd much rather 
jump in to help clear up the wreck.' 

“Go!" shouted the director, pointing up- 
ward to his car. “My conscience! what a 
man you are to move against your will! 
Thank Heaven I'm not your chief engineer, 
but thank Providence you are in the service 
of this road!’ 
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EVERYONE knows that most substances 
expand when heated and contract when 
cooled. And most people know that a wheel 
or pendulum will take longer to move through 
a given arc when its diameter or length is 
increased. But how many people have ever 
stopped to think of the connection of these 
two natural laws and their effect upon the 
watch or clock? 

For awhile the reconciliation of these two 
laws proved a most difficult problem to 
clockmakers. A clock whose pendulum 
would grow longer or shorter with the changes 
of temperature was not a dependable time- 
piece; and the same difficulty was experi- 
enced in the balance wheel of a watch. In 
fact, until this could be remedied, an accu- 
rate mechanical timepiece seemed an im- 
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Several solutions of the problem have 
been made, and more ingenious devices it 
would be hard to find. 

One of the simplest solutions was found 
in 1715 by Graham, a London clock maker; 
who is also credited with the invention of 
the dead escapement for clocks and the hori- 
zontal or cylinder escapement for watches. 
Graham used a glass vessel about two-thirds 
full of mercury m place of the usual weight, 
or “bob." When the rod would expand be- 
cause of a rise in temperature the bob would 
of course be farther removed from the cen- 
ter about which the pendulum swung; but 
while the rod was expanding downward the 
mercury was expanding upward, and the 
amount of mercury was so proportioned 
that its expansion exactly compensated that 
of the rod, and the center of oscillation re- 
mained the same. Just the reverse would 
occur when the temperature fell. This 
form is known as the mercurial pendulum. 

It was later improved by the late E. J. 
Dent. He replaced the glass mercury jar 
with one of cast iron, into the top of which 
the steel connecting rod was screwed, with 
its end plunged into the mercury. In this 
way the mercury, rod, and jar acquired the 
new temperature, in case of a change, more 
simultaneously. 

Another form on much the same principle 
is the gridiron pendulum. The earlier 
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pendulums of this type consisted of nine 
vertical, alternate bars of brass 'and steel. 
Steel expands in a given interval of tem- 
perature only sixty-four per cent, of the 
amount brass will expand in the same inter- 
val. So the brass bars were made propor- 
tionately shorter than the steel bars, and 
so arranged that their expansion upward 
would compensate for the downward ex- 
pansion of the steel bars during a rise in 
temperature, and of course vice versa when 
the temperature fell. Thus the bob would 
be raised by the brass bars as much as it 
would be lowered by the steel bars, or, in 
reality, its position would remain the same. 

This was the old gridiron compensating 
pendulum. The new gridiron is based upon 
the same principle, — a utilization of the 
greater expansibility of one metal than an- 
other. — but uses zinc and iron bars instead 
of brass and steel. Because of the greater 
expansibility of zinc over iron than brass 
over steel it requires fewer bars. 

Compensation in the balance wheel of a 
watch was accomplished by the use of brass 
and steel rims. Look at your watch. You 
will find that the balance wheel has two 
spokes ( some have three), to each of which 
one end of one-half (or one-third) the rim is 
attached. The other end of the semicircular 
part of the rim is not fastened to anything. 
Several tiny, adjustable weights are attached 
to the rim near the free ends of its segments. 

But notice the rim itself. It consists of 
two parallel strips of metal, brass and steel, 
firmly fastened together, the more expansi- 
ble, brass, being on the outside. When the 
temperature rises the spokes of the wheel 
expand, pushing the rim outward. This in- 
creases the diameter and tends to make the 
wheel move more slowly, — not much, but 
just enough to make the watch inaccurate. 
But while the spokes are expanding the rim 
is also expanding. The outside, or brass, 
layer expands considerably more than the 
inside, or steel, layer. Since the layers are 
fastened so securely together that they can- 
not separate, the free end is forced in toward 
the center, and the average diameter re- 
mains the same. The reverse is true when the 
temperature lowers. — William B. Byers 


want you to say anything about it. I'd hold 
off for six months.' 

But he was secretly pleased at their in- 
dependence when he learned that they 
had sent home for money and had invested 
it in the somewhat foolish attempt to bull a 


market that refused to rise. 


le saw the 
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crumbling of the city daily under his eyes, 
until it would have been possible to buy a 
lot on Main-st. with a fine “High Art' build- 
ing for less than the initial cost of the land, 
ami through it all. doggedly fighting a losing 
battle, stepping over backward with stiff 
steps, he passed. At first he too had plunged 
and bought, hoping by his example to stave 
off the dissolution: then, recognizing the 
hopelessness of such a course, had tied his 
pursestrings with a hard knot against the 
inevitable rainy day of the end, and patient- 
ly waited for the coup c le grace. 

He was in a doubtful state, and speculat- 
ing more on the future, when Port Hatch 
would finally be numbered among the de- 
serted cities, than on the immediate passing 
days. He was studying the real estate and 
financial news from other cities, with the 
brave resolution that when he left Port 
Hatch he would try to take the Colonel 
with him and start all over again, surrepti- 
tiously advancing funds to the Colonel for 
a partnership; for he knew that by no other 
course could the Colonel be induced to ac- 
cept anything. He did not stop to con- 
sider the change in his own mental attitude, 
nor could he have explained it, any more 
than he could have accounted for the al- 


CoKtiuycd frvm pj gt JO 

terations in the tides that still beat lan- 
guidly against the all but deserted wharves 
of the city. 

AH he knew was that he had fought it all 
out that day in Seattle, and had determined 
never again to run from any issue and never 
again to evade the truth. He even contem- 
plated a journey to New York to try to make 
peace with the directors of the Atlantic & 
Oriental. And it was not through fear nor 
selfishness that he did not, because he would 
willingly have returned to his three. oldtime 
victims all the money they had ever lost had 
he believed that such a course would cause 
them to relent: but he was convinced that 
their announcement was irrevocable, and 
that in all probability the inducements of- 
fered by Seattle were greater than any that 
Port Hatch could give. He had tried to 
leam more definitely from the Colonel ex- 
actly what the conversation at the board 
meeting had been: but found him extremely 
reticent or hot tempered whenever the sub- 
ject was broached. So he finally had 
dropped it. 

'T’HE decline of the Colonel was more 
* pitiable: for his blow was greater, in- 
asmuch as he had never for an instant 
doubted the advent of the railway, and the 
continued prosperity of the city of which he 
was so insanely proud. It required several 
weeks for him to grasp the extent of the dis- 
aster, and then there were regular weekly 
blows that hammered and battered him 
beyond belief, these being occasioned by 
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